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To ol whom it may concern:
“Be it _known' that I, Carn G. Seravo, a

... citizen of the United States, residing at M1l-

" waukee, in the county .of Milwaukee and -

3 State of Wisconsin, have invented a certain
new: and “useful Improvement in Internal-
Combustlon Engines, of which the follow-

. ingisa spec1ﬁcat10n

" This invention relates generally to im-

provements in. the construction of internal.

combustion, engines and relates more spe-
c1ﬁca,lly to improvements in the construction

.. and arrangement of the valves of. such en-
gines. - .

An object: ‘of the invention is to prowde
an. internal combustlon engine valve ar-
rangement whlch is. sample in comstruction

- and efficient in .operation. Another object

~ is to provide a compact and readily accessi-

20 ble arrangement of fuel inlet valves for in--
ternal . combustion. engines.
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A further ob-
jeet 1s to prov1de .an _efficient arrangement
- of fuel. and injection-air ports. Still another
Ob] ect 15 to provide details of valve construc-
‘tion_ -and of: valve ;operating mechanism,
which. will reduce to a minimum the cost of
construction and .of maintenance.
.. .. The present invention consists prlmanly
o m providing two.or more co-axial injection-
80 air and fuel,inlet valves, preferably located
the one within the other. These valves are
adapted to control the flow of ﬂulds through
.;; concentric ports to a.common mixing. pas-

" sage from which a mixture of the fluids is -
35 ’dehvered to the engine.

- A clear conception of an. embodiment of
the .invention may he-had by referring to
.- the drawing accompanying and forming a -

_ part,of this specifieation, in which like ref-
40 erence. ch'vracters designate the same or simi-

25

lar parts in. the various views.

- Figure 1 is a transverse vertical sectlon "

.- through - the - m]ectlon air. and . fuet .inlet
valves of an internal combustion, engine,
showmg the valves apphed to a fragment of
the engine.cylinder. .~ ..

Fig.- 2 is. an enlarged - vertlcal sectlon

: through the valves:and valve casing, the sec-
tion being ‘taken. along. the line II—IT of

50 Fig. 1, lookmg in, the d]rectmn of t.he .ar-

TOW. . .

While the mventlon is dlsclosed as ap]_)hed
specxﬁcally to the injection-air and fuel inlet
valves of anoﬂ engme,ltlstobeunder-
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stood that it is not des1red to limit, the.» ; cope 55
of the invention by such. dlsclosure -

The fuel injection. casing 2 is pr0v1ded
with a.central through-passgge and is fitted

into a bore in the end of the engine cylinder,

1. The cylinder 1 is provided with. the usual 60
inlet and exhaust valves 8, 4 through which'
air is delivered to and. exhaust gases: are’ .-
discharged from the combustion chamber 5,
Within the throucrh—passage of :the casing 2.
is located an injection-air inlet:valve 6 pro-; 65
vided with a through-passage11. . The valVe
6 is reciprocable within the through—passage

- of the casing 2 and controls.a-port connect- .-

ing the annular chamber 30 Wlth 4 -mixing.
chamber or passage 25.. The mixing.pas-.70
sage 25 communicates Wlth the. combustlon .
chamber 5 through: an. atomlzmg deVlce or.
nozzle 26. P
The oil inlet Valve 7 is; mounted ad_ cent;.
the end of thé through-passage)11. ad]acent 75

the cylinder end of the.valye 6,.this, oil.

inlet valve being co-axial Wlth the yaly
The second oil inlet. valve 8 is.located en-
tlrely within and is mounted .co-axial’ with.
the air inlet valve 6, the valve 8 bemg .ar-. 80
ranged closely adj acent the valve 7 in order.
to reduce to a minimum the, space. between
these valves. The oil inlet walves 7,.8 are:
provided with suitable- ‘compression. sprmgs
for maintaining them against- their, respec--85 .
tive seats. The injection-air; mlet valye: 6. is
provided with a stem 10 .which.. ¢ engaoes e
bore in the casing end head 14. . . e
The outer extrem1ty of the st m_10 is con- .
nected with an. actuating. arm;;: ,whlch is 90 -
perlodlcally moved . to open the. 1n]eet10n-a1r
~valve, in the usual mannér.. The joint be-,
tween the.end head 14 and. the stem 10.is-
packed- by means of an ad]ustable stuﬂing

box 15..,

-The. m]ectlon-snr 1nlet va‘ ‘
urged against its seat. within: the throutrh-
passage of the casing § 2,.by means of a. hehcal
compression spring 17, one end.of which en-.
gages an end surface of the head 14 and: the 100
opposite end of which engages.an abutment -
surface. formed on the valve 6, “The ends of:
the spring 17 are provided :with elements 18-
ha.vmg spherical zone surfaces which engage.
similarly formed . surfaces of the adjacent 108
stracture. The valve 6 is guided by means:
of inwardly. extending projections-9 which.
engage the outer cylmdrlcal surface of the
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enlarged end of the valve 6. A compressed
air inlet pipe 13 communicates with the an-
nilar chamber 30 surrounding the valve 6,
at a point. adjacent the end head 14 the end

“head being formed with a projection ex-:
tending longitudinally of the valve stem 10°

and forming an annular chamber 16 from
which -the injection-air is delivered in the
form of .an annular jet into the portion -of

). the chamber 30 surrounding the valve 6. .
The extreme outer end of the valve stem
10.is connected directly to a fuel or.oil inlet

pipe 20, in any suitable mannet; the connec-
tion being such-asto permit reciprocation of

the valve §. - A 'washer 23 surrounds the -

stem- 10 and has its one face in engagement
with 'a  nut - 31 ‘screw-threaded - upon  the

valve ‘stem 10. -The opposite face of the
washer 23 engages a pair of ball bearings
fitted in sockets in the disk 21. -
The disk 21 is provided with a pair of sock-
ets in the opposite side-thereof, which lie -
in a plane at right angles with the plane
of the first mentioned sockets. A pair of -

22 which are

ball bearings 22 lying within the second

mentioned sockets of the disk 21 engage one'.

side of a second washer 24, the opposite. side
of which engages an end surface of the valve
actuating ‘arm 12. . A helical compression
spring 19, one end of which engages the
stuffing box 15 and the opposite end, of which

the disk 21-and the ball bearings 22. This
arrangement of washers, disk and ball bear-
ings ‘provides a -universal connection be-
tween the arm 12 and the valve stem .10,
which compensates for angularity of:the
arm 12, ' ' v
During normal eperation of the engine,
fuel such as oil is delivered 'to. the mixing
chamber or passage 25 from the fuel inlet

pipe 20 through the bore 11 and valves 7, 8.

The fuel thus admitted to the mixing cham-
ber 25 is.urged through the atomizing nozzle

26 by means of compressed air admitted -
through the injection-air inlet valve 6. The.

delivery of fuel past the valves 7, 8 is auto-

matically accomplished ‘by means of a suit-

able pressure-producing means such -as a
pump, while the delivery of compressed air
past the valve 6 is controlled by means of
the valve actuating arm 12 which is manipu-

in the art. o T
It will be noted that by placing the fuel

inlet valves 7, 8 within the injection-air in-
let valve 6, a compact arrangement of valves:

results. This drrangement of the valves also
permits concentric arrangement of the ports
whereby the annular film of air delivered
past the,valve 6 tends to envelop the oil de-

“and -within' the chamber 25

. self-cleaning.
.stantially in alinement with and in proxim-
ity to-the atomizing nozzle 26, the mixture
of oil and air. is delivered directly to this

-cally -actuated, while the injection-air inlet
valve is' mechanically ‘actuated, it:-is more’
-desirable to:locate the former within the lat
" ter in order to avoid interference with efficient
-operation of .the valves. By’ locating the
_valves 7, 8 closely-adjacent one ancther and
" reducing to a'minimum the volume of the
engages an end surface -of the washer 24,
maintains coaction between washers 23, 24; .
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livéred through the valves 7, 8 and to thor-
oughly mix therewith. - The location of the
valve 7 beyond the seating of the valve 6
_ ) ;. and the ar-
rangement - of the mixing: cixamber' 25 .in
direct.communication: with both the fuel and
air valves 7, 6, %rovides a structure which is.

By arranging the ports sub-

device, resulting in more efficient atomiza-

“tion. - The arrangement of valves concentri-
‘cally of ‘each other is especially desirable

when locating these valves at the side of the

‘engine. cylinder; since in such arrangement

the .valve c¢asing must ordinarily extend

through the engine jacket and a compact.

arrangement of valves permits utilization of
the jacket space to a maximum extent, for

"cooling .purposes. - “The location of valves

one within the other also- permits ready. re-
moval of the valves for inspection. As the
fuel ‘inlet valves are ordinarily automati-

space between these valves, danger of ex-
cessive heating of a relatively large quantity
of oil due to a lodging -of solids upon the

.seat of the valve 7 and consequent retention

.of this valve in open position, is avoided,

~since only the relatively small quantity of
-oil between the valves 7,.8 can be thus heat-
- ed. “'The universal connection between the
~arm 12 and- the ivalve stem 10 as well as

the elements 18 between.the spring 17 and
the adjacent structure, insure proper aline-

-ment of the valve 6. -

It is-to be understood that it is not de-

.sired to ‘be limited to the exact details of

construction herein. shown and deseribed,

_for obvious modifications may occur.to a

person skilled in the art. - .
It is claimed and desired to be secured by
Letters Patent: .

1. In ‘combination, ‘an engine cylinder,

means providing. & mixing'chamber in open

. communication with said cylinder, a valve
lated in the usual manner by the valve gear. -
The details of the mechanism for moving:
the arm 12 form no part of the present in- .
vention and are well known to those skilled .

for admitting fuel directly to said chamber,

“and a valve for admitting air to said cham-
‘ber, one of said valves having a seating upon

the other. {

- 2, In- combination, an .engine cylinder,
means providing a mixing chamber in open
communication with said cylinder, a valve.
for admitting fuel directly to said chamber,
and a valve for admitting air to said cham-
bér independently of said fuel admission,
onlf of said valves having a seating upon: the
other. o
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3. In combination, an engine wylinder,

Teans providing a mixing chamber in open

communication with said cylinder, a valve
for admitting ‘air directly to said chamber,
and a valve for admitting fuel directly to
said chamber, said fuel valve having a seat-
ing upon said air valve.

-4, In combination, means providing a
mixing chamber, an annular puppet air
valve having a seating upon said means, and
a valve for admitting fuel directly to said

chamber through sald annular air valve,

said fuel valve having a seating upon said
air valve. _ T

*5. In combination, means providing a.cy-
lindrical mixing chamber, a puppet injec-
tion ‘air valve ‘having a seating upon said
means adjacent the wall of said eylindrical
chamber, and a fuel valve having s seating

‘upon said air valve in advance of said air

valve seating. :

6..In combination, an engine cylinder,
means providing & mixing chamber in open
communication with said cylinder, means
for injecting liquid fuel directly into a me-

“dial portion of said chamber, and means for

injecting air into said chamber around said
fuel admission means and independently
thereof. _

7. In combination, an air valve, and a se-

ries of spaced fuel valves having seatings

upon said air valve. A
8. In combination, an air valve having a

central fuel passzigg, and & plurality of
spaced. valves for controlling .the fiow of

‘fael through said passage.

9. In eombination, an air.valve having a
fuel passage therein, and a series of spaced
valves for controlling the delivery of fuel
from said passage.. e

10. In combination, an air valve having a
central fuel openingtherethrough,'s valve
for controlling the passage of fuel through

40

said opening, and 3 second valve for con-

trolling the delivery:of fuel from an end of

$aid.opening, . il

. 11, In combination, an engine ¢ylinder,
means providing a mixing chamber in open
comynunication with said cylinder, an auto-
matically actuated walve for admitting fuel

actuated valve for admitting air to said
chamber, one of said valves having a seating
upon the other. _ .

12..In combination, an engine cylinder,
means providing a mixing chamber in open
communication- with said cylinder, a me-
chanically actuated-valve for-admitting air
directly to said chamber, an automatically
actuated valve for admitting fuel divectly,to
said chamber, said fuel valve having a seat-
ing upon said air valve, and means for pe-
riodically actuating said air valve. ‘

In testimony whereof, the signature of the
inventor is aftixed hereto. o

' -CARL G. SPRADO.
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directly to said chainber, and a mechanically -



